breakdown structure when organizing projects. It is only a fancy name for a task list or "to do" list. Generally, when people begin to schedule a project, the first thing they do is to list all the tasks that must be completed . They may break the project down into major phases and then list tasks for each of the phases. The project schedule becomes more and more detailed as the task list is generated for each of the phases. The WBS is a top down formulation of how project tasks fit into the overall project structure (Frame, 1995) .
The WBS serves as the basis of
GANTT CHART
The Gantt chart is widely used for project planning. Many nurses may use Gantt charts and not even the project schedule. It usually takes the form of either a table or a chart. An example of a WBS table is shown in the Table. Each phase is broken down into tasks and then each task is broken down into subtasks. Computer programs for project management allow managers to "cut" and "paste" and "add" and "delete" tasks until a final WBS is created. However, if a computerized program is not available, "sticky notes" might allow some flexibility while developing the project plan. One "sticky note" can be used for each task. It is important to write a detailed description of the task on the "sticky note." Later, the "sticky notes" can be arranged (and rearranged) on a wall or bulletin board to create the PERTICPM networks described below. A sk project management professionals what project management is, and they reply: "to get the job done on time, within budget, and according to specifications." These three items are so commonly identified by project professionals as important parameters that they have been given a name: the triple constraint (Frame, 1995) .
Various tool s and techniques address each of these constraints. Budgets deal with money constraints. Deadlines and schedules address time constraints. The most difficult of the constraints to manage is specifications. However, there are methods to help managers meet the challenge of clearly defining specifications. This column describes specific techniques for dealing with time constraints.
For many managers, a majority of their planning efforts for project management is spent with scheduling. Three tools are all that is necessary to schedule even the most complex project: the work breakdown structure (WBS), the Gantt chart, and the schedule network (PERTICPM). and schedule of the tasks , the flow chart can be created from the "sticky notes" diagram. The boxes also contain information about how much time is needed to complete each task. This usually is written in the upper right hand comer. Looking at the flow chart, the project manager can easily see the "critical path." The critical path is the path through the network that takes the longest time to complete. The critical path defines how long the project will take to complete. If something happens to a task on the critical path causing a 3 day delay, then the project completion will be Figure 2 . The tasks from the WBS are placed in boxes and the boxes are laid out according to the sequence in which they occur. This is easily accomplished by moving and rearranging the "sticky notes" that each contain one task. This process allows the project manager to see the relationship among tasks and to see clearly that some tasks must be completed before another is started. When the project team agrees on the sequence know that what they are doing has a special name. The charts are easy to construct and easy to understand. To construct the Gantt chart, the tasks from the WBS are placed on a bar chart. The tasks are listed on the vertical axis and time is measured on the horizontal axis. The Gantt chart allows the nurse to see easily when tasks should begin and when they should end. When the actual start and finish times are added, the Gantt chart allows the nurse to determine the amount of schedule variance that may be encountered on a project. Gantt charts convey project slippage dramatically. If a task is delayed 3 days, the nurse can see the difference between the projected start and the actual start of a task. Figure 1 shows an example of a Gantt chart.
Project: Present Bloodborne Pathogens Training Program
PERT/CPM NETWORKS Gantt charts are effective for portraying the start and finish dates for tasks. However, they do not show the overall consequences to a project when the scheduled start or finish time for a task changes. Gantt charts look at tasks as if they were independent and not interconnected. In the late 1950s, two techniques were developed that allow managers to see the consequences on the overall schedule of changing start and finish dates for specific tasks. One technique is called the Program Evaluation and Review Techniques (PERT). The other is called the critical path method (CPM). Both approaches are based on similar looking flow charts. Today, a generally accepted "hybrid" of the two approaches is popular and uses the best features of both approaches. The flow chart is referred to as a network or a schedule network.
To build a PERT/CPM network, the first step is to create a WBS for the project. The Table provides a simple WBS for an educational program. The next step is to create a Figure 2 . The PERTlCPM Network. The time needed to complete each task is in the upper right hand corner of each box. The upper path requires 10 days while the lower path requires 14 days. The critical path is always the one that takes the longest to complete. The lower path Is the critical path in this example. that affect the critica l path carefully to avoid a schedule delay. Clearly, PERT/CPM networks are useful for project managers because they force the manager to identify carefully the tasks that must be completed and to determine the relation-ship between the tasks. Doing just these two things is no small accomplishment for a project manager. In most cases, the tendency to rush to start the project and "get the work done" is a major pitfall for project managers to avoid. With practice, the WBS, Gantt Charting, and PERT/CPM diagramming become fast and easy to create. The hard part is taking the time to do them.
Preparing a Thanksgiving feast is an example of a project for which many people have a PERT/CPM diagram in their head. The "turkey" is probably on the "critical path." With practice, most cooks can get all the tasks done so that the meal comes together in a coordinated way. Thanksgiving comes every year and with it another chance to complete the project on time. However, most work projects are not recurring. The nurse does not have several opportunities to get the project done on time, on budget, and according to specifications. Nurses who are successful project managers will use all the tools at their disposal to make the project a success.
